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Abstract 
Introduction: As teaching strategies, the seminar and fishbowl approaches promote 
active learning and shift the focus from the teacher to the learner. The aim of this 
study was to compare the self-reported perceptions of each student-centred teaching 
technique among a group of dental students as well as resultant quiz scores after 
each teaching technique. 
Material and Methods: During the first semester of 2017, all year-3 (N=88) 
Semiology and year-5 (N=71) Oral Surgery students participated in weekly seminars 
in which teams of students from both cohorts were given an actual clinical case to 
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study; a diagnosis and treatment plan would be rendered, and an oral case 
presentation would be presented to the rest of the class. In the second semester, the 
same students tried to solve similar clinical cases using the fishbowl training format. 
A course coordinator provided final feedback, and the session culminated with a 
quiz. Students were invited to provide quantitative and qualitative perceptions while 
quiz scores obtained during seminar and fishbowl teaching formats were compared. 
Results and Discussion: A total of 97 (61%) seminar and 92 (58%) fishbowl 
students provided insights regarding these teaching techniques. Both cohorts 
believed the fishbowl format allowed them to be actively involved. However, only 
year-3 students gave the fishbowl format a significantly higher score than the 
seminar format, considering it an attractive format that allowed them to learn. In 
contrast, year-5 students believed the seminars met their expectations better than 
the fishbowl format. Interesting clinical cases as well as the final round of feedback 
were qualitative themes reported by both cohorts. The mean seminar and fishbowl 
quiz scores were statistically significant different for year-3 students (p<0.0001), but 
not for year-5 students (p=0.09). 
Conclusions: These findings suggest that a more structured small-group learning-
teaching format can be implemented for younger students while at the same time 
allowing more flexible organisation for senior students. 
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Introduction 
The aim of teaching is to enable students to learn, that is, to foster and stimulate a 
change in the way they understand, experience, or conceptualise the world around 
them, not to merely have students repeat information on demand.1 
 
Traditional large classroom lectures during which information is transmitted to 
students have been the mainstay of on-campus education for centuries.2 Although 
this method is arguable the most efficient method to deliver large amounts of 
complex content to a large group, introduce new and difficult topics, and provide 
broad overviews and summaries,3 the classic lecture format does not necessarily 
induce students to actively engage with the content such that that come to 
understand it.1 
 
One alternative to classic lecturing is active teaching in which students participate in 
the learning activity, thereby shifting the focus from the teacher to the learner (the 
student-centred approach) and allowing students to actively acquire knowledge by 
performing meaningful activities and thinking about what they are doing. This 
approach facilitates achieving higher-order cognitive tasks such as problem solving, 
critical thinking, and reflecting rather than memorising.4-7 
 
An array of active teaching formats have been proposed for healthcare education.3, 8-
12 Edmunds and Brown conveniently categorise these formats as: facilitating 
methods that encourage students to talk (buzz groups, thinking time, snow-ball 
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groups, crossover groups, alternative seating arrangements, etc.); generic methods 
used for small group teaching sessions (seminars, tutorials, workshops, syndicates, 
electronic tutorials, etc.); and specific methods used within generic ones (fishbowl, 
lecturing, brain-storming, role play, step by step discussion, tutorless groups, free 
discussion, etc.).11  
 
As described below, one generic (seminar) and one specific (fishbowl) active 
teaching method were tested in the present study. Seminars, derived from the Latin 
term for seedbed (seminarium solotenus diruere), are opportunities for student ideas 
to germinate and intellectual abilities to develop and grow by way of discussion and 
reflection. Currently, seminars are often based on a presentation delivered by a 
student (or group of students) who is expected to have prepared himself or herself to 
teach a topic. Presentations are then followed by a group discussion moderated by a 
faculty member.13 Group discussion addresses the primary objective of seminars 
and other small group teaching formats – teaching students to think for themselves 
and actively engage in their own learning experience, as well as that of their peers 
through thoughtful articulation of their personal views and understanding of the 
material.14 The generic format can also include specific tasks assigned to other 
students in the class to improve interaction and group discussion, such as requiring 
students to ask questions, summarise key points, offer alternative views, and/or 
comment on the content and quality of the presentation.11  
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The fishbowl format, also known as clusters or the group-on-group technique, is 
another tool for dynamic group involvement that can assume several configurations. 
The basic structure consists of not one, but two concentric circles (groups) that 
alternate roles between working (discussion) and observing groups.15, 16 Students in 
the inner circle (the fishbowl) discuss a given assignment (a relevant issue, topic, or 
case) while surrounded by an outer circle (the observation group). Students in the 
outer circle silently observe the discussion, identifying themes and patterns and 
assessing the validity and merits of arguments proposed by the inner group.8 Once 
the inner group’s allotted time is finished, the outer circle asks questions, provides 
commentary, and/or offers feedback to the inner group discussion.17 The two groups 
may then be asked to discuss the same or another related assignment with the roles 
reversed so that each group engages in both discussion and observation groups. A 
faculty member monitors and evaluates all components of the fishbowl to be able to 
provide feedback in a summary session.8 
 
The fishbowl training format has several dynamic uses, but its primary goal is to 
familiarise students with the structure and characteristics of an in-depth interactive 
discussion as a means of learning (generating, communicating, distributing, and 
sharing knowledge).18 Accordingly, this format has been suggested as a problem-
solving or decision-making tool to generate divergent views, encourage  team 
building, and improve intergroup communication and relations, etc.14, 17, 19 
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The aim of the present study was to compare student perceptions of the 
effectiveness of two student-centred teaching techniques, the seminar and fishbowl 
formats, in two groups of dental students (Semiology and Oral Surgery). 
 
Methods 
Ethical Approval 
The study protocol was reviewed and approved by the University of the Andes, 
Faculty of Medicine Scientific Ethical Committee (reference number CECFM 
201508). 
 
Context 
The University of the Andes Dental School curriculum comprises a six-year outcome-
based programme organised in 12 semesters. In 2015, the institution endorsed a 
comprehensive plan to foster student-centred and small group teaching (including 
the seminar and fishbowl formats) across the whole programme. 
 
The Semiology I and II courses for year-3 students represent their first exposure to 
direct clinical work. Hence, the learning objectives for the seminar as well as for 
fishbowl formats were to identify pathological characteristics and oral manifestations 
of systemic diseases using a series of clinical cases. In contrast, the Oral Surgery III 
and IV courses are the last supervised oral surgery training courses for year-5 
students before they enter internship in year-6. The learning objective for both 
student-centred approaches in this course was to formulate a differential diagnosis 
for each clinical case presented. For both Semiology and Oral Surgery courses, the 
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seminar format was used during the first semester and the fishbowl format was used 
the following semester.  
 
Seminars Implementation  
Following the traditional approach of the last six years, all year-3 (N=88) students in 
the 2017 Semiology I course and all year-5 students (N=71) in the 2017 Oral Surgery 
course participated in mandatory weekly seminars (attendance was controlled) in 
which eight teams of nine to ten students from both cohorts were given a real clinical 
case, including medical history, clinical photographs, and results of laboratory tests 
to study one week in advance of orally presenting the case (including the diagnosis) 
as a group to the rest of the class via a 15 minute PowerPoint® presentation. This 
was followed by a 20-minute discussion; clinical staff supervised each session. 
Tutors promoted discussion between presenters and their peers, both during and 
after the presentations, with occasional intrusions and challenging questions. Each 
team presented twice during the semester and thus received two distinct clinical 
cases based on different pathologies. 
Anecdotal evidence from previous years suggested that not all students in the class 
were actively engaged during peer presentations; some students were quite passive 
and ignoring the oral presentations. Consequently, seminars conducted in 2017 
incorporated some facilitating methods suggested in the literature to improve 
interactions between the presenting team of students and their classmates and thus 
increase overall engagement in the learning process.11 These methods comprised 
brain-storming, think-pair-share, and buzz group sessions before, during, and after 
the presentations.  
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At the end of each seminar session, the course coordinator discussed the teaching 
experience and provided feedback on the clinical cases presented, followed by a 
summative multiple-choice knowledge application quiz (15 total sessions) given to all 
students. The presenting students received extra marks for their two presentations 
during the course using a known rubric; each student added 17 seminar marks. 
 
Fishbowl Implementation  
Despite implementation of facilitating methods aimed at improving student 
engagement, the issue of non-participation was not adequately resolved. Therefore, 
we decided to try something new. We applied the fishbowl training format in place of 
seminars during the second semester (August to December) of 2017. Learning 
objectives for both the Semiology and Oral Surgery courses remained the same, as 
in the previous academic year. 
 
After initial planning and training of staff during the midterm holidays, one member 
(JT) of the Dental School Faculty Development Office (AFODO) led a workshop for 
all registered students regarding how the fishbowl training format works including a 
demonstration using a mock case (amalgam versus resin composite fillings). The 
purpose of this training exercise was to ensure that the students understood the new 
format and to practise its dynamic, following a sequence of discussions to facilitate 
thinking, explaining issues, and resolving problems. All workshop materials were 
uploaded to the course e-learning platform so that students could review it at their 
own pace. 
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Subsequently, all 159 students registered for the Semiology II (year-3, N=88) and 
Oral Surgery IV (year-5, N=71) courses were randomly organised into eight teams of 
19-20 peers (Figure 1-A arrangement); ten students formed year-3 subgroups, and 
the other ten formed the year-5 subgroups of students (Figure 1-B arrangement), 
except for one group that had ten year-3 and nine year-5 students.  
 
Similar to the seminars, one real clinical case was uploaded weekly to the course 
e-platform (14 cases in total). In contrast to the seminar arrangement, a more 
structured case format was provided. Each clinical case included 20 open-ended 
semiology, diagnosis, and treatment planning questions with emphasis on depth of 
understanding to be prepared by all year-3 and year-5 students. Following Bloom´s 
taxonomy,20 the rationale for this format was that all students come to the fishbowl 
session with a general understanding of the case to be presented. Later, all students 
had to engage with the clinical scenario by applying and analysing what they had 
learned as well as generate a diagnosis and treatment plan given the case evidence 
provided. 
 
At mandatory weekly fishbowl sessions (attendance was controlled), each group of 
year-3 students started sitting in the inner circle (the discussion group), while year-5 
students sat in the outer circle (the observation group; Figure 1-C arrangement). 
Subsequently, the inner groups (the fishbowl) discussed and collaboratively tried to 
solve the semiology questions of the assigned case for 30 minutes, while year-5 
student groups, sitting in the external circle, observed and listened to the discussion 
while taking notes. During the following 10 minutes, the year-5 subgroups added to 
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the discussion, made corrections, and asked questions of the students in the 
fishbowl, complementing the semiology of the case discussed by the year-3 
subgroups (Figure 1-D arrangement). 
 
Next, the groups reversed roles and followed the same protocol. That is, year-5 
students, now in the inner circle, discussed and collaboratively tried to solve the 
diagnosis and treatment planning questions of the same case for 30 minutes, while 
year-3 students, sitting in the external circle, silently observed the discussion (Figure 
1-E arrangement). Similar to the previous setting, this format was followed by 10 
minutes of questioning from the year-3 groups to their senior peers (Figure 1-F 
arrangement).  
 
One faculty member per group monitored and facilitated discussions, guided 
enquiries, and promoted overall understanding of the case. Notes were made in a 
known rubric to formatively assess the depth of each student´s intervention and 
understanding. Finally, after every session all the small groups were brought back 
into one classroom, where, as in the seminars, the course coordinator discussed the 
teaching experience and provided clinical case feedback. Finally, a summative 
multiple-choice knowledge application quiz was delivered to all students (different 
quizzes were administered to year-3 and year-5 students according to level of 
training). Each student got 14 fishbowl marks. 
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Perceptions’ questionnaire 
Before the end of the first and second semesters, and hence prior to completing the 
Semiology and Oral Surgery courses, all students were asked to complete an 
anonymous perception e-questionnaire to assess how well they engaged in and felt 
about the course formats. The questionnaire contained seven items with response 
options on a five-point Likert scale and a final open-ended question with a free text 
response asking to “provide comments to improve”. 
 
Data Analysis 
During the 2017 academic year (first semester, March to July; second semester, 
August to December), responses for the seminar and fishbowl perception 
e-questionnaire from students who completed the Semiology I and Oral Surgery III 
courses (seminar format) and the Semiology II and Oral Surgery IV courses 
(fishbowl format) were descriptively analysed. Subsequently, several Student t-tests 
were used to compare seminar questionnaire results with those of fishbowl. 
 
Free text “comments to improve” provided by students for both seminar and fishbowl 
sessions were studied following the principles of content thematic analysis. All 
written comments were grouped into themes (by one researcher) using an “open 
coding” interpretative process to breakdown the data analytically,21 ensuring that all 
manifestations from each theme were accounted for.22 The comments were then 
compared and those that were conceptually similar were labelled and grouped 
together to form themes.  
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Mean quiz scores from students who completed seminar and fishbowl sessions of 
the Semiology and Oral Surgery courses during the same academic year were 
calculated. Reliability of weekly quizzes was determined using Cronbach’s alpha.23 
Student t-tests were used to compare scores from seminars and fishbowl sessions. 
All statistical analyses were performed using IBM Statistical Package for Social 
Sciences Windows® version 24 (SPSS Inc. IBM, Chicago, IL, USA). 
 
Results 
Of the 159 students who successfully finished the Semiology I and Oral Surgery III 
courses and participated in the seminar format, 97 (61%) completed the perception 
questionnaire and 59 (37%) provided qualitative comments regarding potential 
improvements. Of those who completed the fishbowl format as part of their 
Semiology II and Oral Surgery IV courses, 92 (58%) completed the perception 
questionnaire and 48 (30%) provided qualitative comments. First and foremost, it is 
important to highlight that the study framework did not generate any reported 
problems or concerns from students or faculty.   
 
Quantitative Analysis of Students´ Perceptions 
Table 1 shows the average responses to the perception questionnaire for each 
teaching format. Seminar students assigned the highest score to the question “How 
true is it that the course met the set learning outcomes” (Question 3), with a mean of 
3.8, while students in the fishbowl session assigned the highest mean score (3.8) to 
the question “How true is it that the course allowed me to be actively involved” 
(Question 6).  
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Furthermore, two questions were scored significantly higher by students from the 
fishbowl session compared to the seminar session (year-3 and year-5 together). 
These were Question 1 “How true is it that the course was delivered using an 
attractive format” (p 0.005) and Question 6 “How true is it that the course allowed me 
to be actively involved” (p <0.0001). 
 
When responses were considered by academic year (year-3 vs. year-5), mean 
responses for Question 4, “How true is it that the course allowed me to learn” (for 
which overall results between seminar and fishbowl were not significantly different 
[p=0.29]) was significantly higher for fishbowl compared to seminar (3.7 vs. 3.3) 
among year-3 students (p 0.009). Similarly, mean responses to Question 1 “How 
true is it that the course was delivered using an attractive format” were only 
significantly different among year-3 students (fishbowl, 3.8; seminar, 3.4; p=0.009). 
However, mean responses for Question 7, “How true is it that the course met my 
expectations”, showed a significant difference only among year-5 students (fishbowl, 
3.3; seminar, 3.8; p=0.005). 
 
Qualitative Analysis of Students´ Perceptions 
The seminar students provided 59 comments for improvements once the course was 
completed. These comments were grouped into 11 themes. Similarly, 48 fishbowl 
students provided comments also grouped into 11 themes (Table 2). 
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Seminar and Fishbowl Scores 
The means of the seminar quizzes and presentation (N=17) scores were 64% (range 
48%-70%) for year-3 and 71% (range 65%-78%) for year-5 students (Figure 2), and 
Cronbach’s alpha coefficient was 0.626 and 0.709 for year-3 and year-5 students, 
respectively. Similarly, the means fishbowl quiz scores (N=14) were 78% (range 
64%--86%) for year-3 and 74% (range 64%-83%) for year-5 students. Cronbach’s 
alpha coefficients were 0.733 and 0.672 for year-3 and year-5 scores, respectively. 
Differences between mean seminar and fishbowl quiz scores were statistically 
significant among year-3 students (p<0.0001), but not for year-5 students (p=0.09). 
 
Discussion 
The present study investigates student perceptions of the effectiveness of the 
seminar and fishbowl teaching formats for the Semiology and Oral Surgery courses 
within a dental school curriculum. 
 
As suggested in the dental literature,24, 25 our dental school has utilised case-based 
seminars to stimulate discussion between groups of students who had prepared and 
presented a clinical case to the rest of the class. In this training format, the learning 
was expected to evolve via exchanging of views from more knowledgeable students 
who had prepared the clinical case beforehand and subsequently presented their 
work to the other class participants.17 Regrettably, most other participants were just 
passive listeners, despite efforts of moderators to encourage active engagement 
from the entire class. As highlighted in the literature, the single most important single 
problem with small group work is students non-participation.19 It is possible that large 
A
cc
ep
te
d 
A
rt
ic
le
This article is protected by copyright. All rights reserved. 
group sizes may have also inhibited active student participation. Furthermore, it was 
noted that only some students attained a real understanding of the clinical cases that 
they had not personally prepared for presentation.  
 
Based on these experiences, the Dental School Curriculum Committee agreed to 
pilot the fishbowl format to provide all students the opportunity to learn the same 
material and to monitor their own learning.8 We wanted to try something new while 
maintaining the option to cover considerable amounts of content in large groups, as 
we had in prior seminars.  
 
Although the present study showed mixed results, the primary idea for testing the 
fishbowl format was to introduce a different participatory small group training 
technique that would stimulate and ensure involvement of the entire class in a 
relatively easy manner. This particular teaching approach was adopted because it 
permits and encourages meaningful participation via give-and-take experiences and 
threat-free discussion while providing the opportunity to learn from one´s peers and 
to solve problems together.17 The theoretical basis of our study was Kolb´s 
experiential learning theory, where learning is not based so much on transmission 
and acquisition of content, but on interaction between content and experience, 
whereby each transforms the other.26 
 
When the quantitative perceptions of teaching formats from the year-3 and year-5 
student cohorts were analysed together, mean scores for only two questions (Q1 
and Q6) were significantly higher for the fishbowl format (Table 1). Specifically, 
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students believed that the fishbowl format was more attractive (Q1) and that it 
allowed them to be more actively involved in the learning process (Q6). Perceptions 
from questions 2-5 and 7 showed no differences between year-3 and year-5 
students.  
 
Interestingly, when year-3 and year-5 student perceptions were analysed separately, 
mean scores for question 1 (whether the method was an attractive format) were 
significantly higher for the fishbowl format only among year-3 students. Similarly, 
only year-3 students scored the fishbowl format significantly higher than the seminar 
format in allowing them to learn (Q4). In contrast, question 7 (whether the format met 
their expectations) was higher for the seminar format only among year-5 students. 
 
These complex results may be partially explained by differences in the learning 
approaches of our third and fifth year students, as measured quantitatively.27, 28 
Year-3 students showed very similar deep and surface approaches to learning (ratio 
of deep:surface=1.0), while year-5 students showed a higher deep:surface ratio (1.2) 
in their approach to learning. This finding might explain why more senior fifth-year 
students preferred the more flexible seminar approach, since they appear to have a 
higher intrinsic motivation to study. Thus, more senior students may not need highly 
structured student-centred teaching techniques such as the fishbowl format. 
Conversely, more junior third-year students may need to be told what to do and how 
to do it, as they appear to have lower intrinsic motivation to learn. 
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Some extracted themes from the student comments on both the seminar and 
fishbowl formats (Table 2) correspond to what the literature suggests an active 
learning experience should entail: peer collaboration (fishbowl), enjoyable time 
(fishbowl), teacher as facilitator (seminars & fishbowl), and increasing 
communication skills (seminars).12 However, only two themes were common to both 
formats: “interesting clinical cases” and “helpful coordinator final feedback”. Both 
these comments could be interpreted as “motivational, relevant, and getting useful 
feedback from the facilitator” and are considered essential for successful small group 
teaching.19 pp. 173-174 Similar to these results, a 14-week study of 38 students aimed at 
promoting peer collaboration reported that the fishbowl technique addressed “solving 
particular research problems and receiving advice”.29 
 
Conversely, some themes extracted from student comments on the seminar and 
fishbowl sessions showed remarkable contrast. Seminars were reportedly dull for 
some students: “hard to keep awake and concentrated”, “boring, dark room, after 
lunch”, “passive for most of the class”, “no motivation to take part, better reading”. 
Comparatively, a common fishbowl theme was “a good and very active format”. 
Another set of conflicting themes were “seminar classmates not good enough” and 
“good collaboration between 3rd and 5th year [students]” and “enjoyable group study” 
reported for the fishbowl format.  
 
The above comments can be interpreted as in agreement with the higher scores 
obtained for the fishbowl format in the quantitative perception questionnaire (Table 
1). Specifically, in the framework of “How true is it that the course…” Question 1 
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(…was delivered using an attractive format) and Question 6 (…allowed me to be 
actively involved). 
 
Our students´ comments from the fishbowl session can be compared to those from 
German students enrolled in a course on Civic Education, in which the fishbowl 
format was more often perceived as ‘fun/interesting’ compared to the plenum method 
of student-centred teaching.30 In another study, 128 students majoring in psychology 
were taught to use the insight skill of interpretation using the fishbowl format and 
three other methods.31 Self-efficacy improved after use of all formats, but the 
students considered the fishbowl format the least helpful. However, the authors 
explain that most students only “observed” the fishbowl discussion due to time 
constraints. This suggests that the fishbowl exercise should only be used in cases 
where everyone has the opportunity to participate.  
 
The mean quiz scores (N=14) using the fishbowl format (77%) were higher than 
those achieved using the seminar format (67%) format (N=15). However, these 
scores were only significantly different for year-3 students (p <0.0001) (Figure 2). 
This finding may also be interpreted as consistent with the results from question 4 of 
the perception questionnaire (…allowed me to learn), where only year-3 students 
scored the fishbowl format higher than seminar (p=0.009). Then again, since 
students were aware of their weekly quiz results, they may have been biased in their 
perception that they were indeed learning. 
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The case for year-5 students is somehow different than that of year-3 students. 
When analysing the perceptions of this more senior cohort, one observes that they 
found both the seminar and fishbowl formats similarly attractive (Q1). Despite their 
perceptions that the fishbowl format allowed them to be more actively involved (Q6), 
year-5 students scored seminars significantly higher than the fishbowl format in 
meeting their expectations (Q7). Thus, although senior students seem to have liked 
the new fishbowl format (Q1), they preferred the seminar format. The reason for 
these results cannot be clearly understood from the present study, but it may be 
hypothesised that senior students consider the less structured, more flexible seminar 
format more germane to actual clinical problem solving for which more 
knowledgeable year-5 students are better prepared to engage. Alternatively, as 
suggested in the education literature, the wide range of mixed-abilities and different 
educational backgrounds among students currently entering universities may also 
explain why our year-3 students preferred the higher degree of organisation and 
structure of the fishbowl format.14  
One limitation of this study is that it is not readily generalisable. Although the sample 
size was sufficient for a reliable analysis, we report results from a single cohort of 
mixed year-3 and year-5 dental students using only two student-centred training 
formats. Multiple other techniques for facilitating structured discussions were not 
assessed. According to the ADEE profile of undergraduate dental education in 
Europe, possible other useful formats for clinical training include role-playing, 
situated learning, and storytelling, among others.32 In addition, potential bias may 
have been introduced in the study design. The two teaching methods being 
compared were applied to all students in subsequent semesters, with the seminar 
method first and fishbowl second. A crossover study would have averted this issue.  
A
cc
ep
te
d 
A
rt
ic
le
This article is protected by copyright. All rights reserved. 
Another factors to consider in comparing the seminar and fishbowl teaching formats 
is the cost. In our institution, implementation of the fishbowl format required several 
more staff members than seminars, adding to the cost of each course. Seminars 
were delivered exclusively by the course coordinator, whereas the fishbowl format 
necessitated an additional seven monitors who needed intense training in 
preparation of introducing the new format.27 
 
Conclusions 
Most participating dental students believed the new fishbowl training format allowed 
them to be actively involved. However, only junior students thought this was a more 
attractive format that allowed them to learn better than in seminars. In contrast, 
senior students thought the seminars met their expectations better than the fishbowl 
format. 
 
We believed we could improve our student´s seminar experience and sought to do 
so using a new and somewhat different student-centred approach. The fishbowl 
format was somewhat better, particularly for junior students. These results and our 
experience may assist other faculty members who want to try something different to 
optimize the educational value of their small group learning sessions, like the 
fishbowl training format. 
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Table 1. Average 2017 perception questionnaire answers per teaching format 
(sd) (1=Strongly disagree, 2=Disagree, 3=Neutral, 4=Agree, 5=Strongly agree). 
T-test results compared the seminars questionnaire results with those from 
the fishbowl. 
 
 
 
 
 
 
 
 
 
 
 
 
Q 
How true is it that the 
course… 
Seminar 
year-3 & year-5 
(N=97-61%) 
Fishbowl 
year-3 & year-5 
(N=92-58%) 
Seminar 
year-3 
(N=54) 
Fishbowl 
year-3 
(N=51) 
Seminar 
year-5 
(N=43) 
Fishbowl 
year-5 
(N=41) 
1 
…was delivered using an 
attractive format. 
3.4 (0.9) 3.7 (0.8) 3.4 (0.7) 3.8 (0.8) 3.3 (1.1) 3.5 (0.8) 
p 0.005 p 0.009 p 0.133 
2 
…included important 
subjects for my training as a 
dentist.  
3.7 (0.9) 3.7 (0.8) 3.6 (1.0) 3.7 (0.8) 3.8 (0.9) 3.7 (0.8) 
p 0.836 p 0.547 p 0.607 
3 
…met the set learning 
outcomes. 
3.8 (0.8) 3.7 (0.8) 3.8 (0.8) 3.7 (0.8) 3.8 (0.7) 3.7 (0.7) 
p 0.062 p 0.237 p 0.161 
4 …allowed me to learn. 
3.6 (0.8) 3.7 (0.8) 3.3 (0.8) 3.7 (0.8) 3.8 (0.7) 3.7 (0.8) 
p 0.217 p 0.009 p 0.296 
5 
…assessment was fair and 
acceptable. 
3.6 (0.9) 3.6 (0.9) 3.7 (1.0) 3.5 (0.9) 3.5 (0.9) 3.7 (0.9) 
p 0.994 p 0.280 p 0.308 
6 
…allowed me to be actively 
involved. 
3.1 (1,1) 3.8 (0.8) 3.1 (0.9) 3.7 (0.7) 3.1 (1.0) 3.8 (0.8) 
p <0.0001 p 0.001 p <0.0001 
7 …met my expectations. 
3.3 (0.9) 3.5 (0.8) 3.3 (0.9) 3.5 (0.8) 3.8 (0.9) 3.3 (0.9) 
p 0.191 p 0.154 p 0.005 
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Table 2. Seminar (N=59) and Fishbowl (N=48) student themes extracted from 
their comments regarding improvements after their courses were completed. 
 
Seminar Fishbowl 
Long afternoons Need more time for such wide cases 
Hard to keep awake and concentrated Monitors should help more 
Interesting clinical cases Interesting clinical cases 
Too many medical cases Year-5 always better prepared 
Passive for most of the class Good and very active format 
Written summary would help Fair to have differentiated tasks 
Good for communication skills Good collaboration between 3rd and 5th 
year 
Boring, dark room, after lunch Too much content and work overload 
Helpful coordinator final feedback Helpful coordinator final feedback 
No motivation to take part, better 
reading 
Better than seminars 
Classmates not good enough Enjoyable, like group study 
 
 
  
A
cc
ep
te
d 
A
rt
ic
le
This article is protected by copyright. All rights reserved. 
 
  
A
cc
ep
te
d 
A
rt
ic
le
This article is protected by copyright. All rights reserved. 
 
